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(54) An active implantable patient monitoring device 

(57) An active implantable device (1 ) comprises: 

sensor means (3, CT) capable of detecting signals 
indicative of the conditions of the wearer of the 
device (1); 

processor means (2) capable of selectively identify- 
ing, from signals detected by the said sensor 
means (3, CT), particular conditions of the wearer 
of the device (1) such as to require urgent assist- . 
ance, 



actuator means (4, 6, 7) capable of inducing the 
performance of therapeutic actions (6, 7) on the 
body of the wearer upon the occurrence of the said 
particular conditions of the wearer of the device (1), 
and 

telemetry means (5) capable of signalling from the 
body of the wearer of the device (1) the occurrence 
of the said particular conditions of the wearer of the 
device (1). 
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Description 

[0001] The present invention relates to implantable 
devices (or implants) of active type. 
[0002] This term is intended to indicate devices 
intended to be implanted in the body of a patient and the 
function of which is not limited to the replacement or 
functional assistance of an organ or a part of an organ 
of the human body (which may be the case, for exam- 
ple, with a pardiac valve prosthesis or so-called vascular 
graft). On the contrary, an active implantable device is 
generally able to recognise the occurrence of a particu- 
lar physiological picture and then give a specific reac- 
tion. 

[0003] Cardiostimulators (currently known as pace- 
makers) are a typical example of active implantable 
devices: these latter are in general able to recognise the 
absence or insufficiency of the natural cardiac stimula- 
tion and to respond in such a way as to replace this 
missing or insufficient stimulation with a stimulation pro- 
duced by the device itself, acting as a function of the 
activity of the patient (so-called "rate responsive" stimu- 
lators). 

[0004] It is also known that implant devices such as 
cardiostimulators as mentioned above, can be provided 
with a so-called telemetry function which, as well as 
allowing programming of the stimulator from a distance 
(and therefore in an extracorporeal manner), also 
makes it possible to emit, for example to a monitoring 
station supervised by an operator, signals indicative of 
the conditions of the wearer. 

[0005] Also known in the art are so-called "drug dis- 
penser" implants which are able to achieve a targeted 
delivery of a predetermined drug, also in dependence 
on a signal indicative of the establishment of particular 
conditions in the body of the patient 
[0006] The present invention, which has been devel- 
oped with a view to preferential (although not exclusive) 
application to the treatment of cardiac conditions, is 
based on the recognition of several essential facts: 

almost all active implants available up to now are 
only able to treat cardiac conditions of the "electri- 
cal" type, such as for example insufficient stimula- 
tion; 

some electrical cardiac conditions (such as for 
example, atrial fibrillation) are not treatable in a sat- 
isfactory manner with only electrical stimulation, 
whilst, on the other hand, important results in the 
treatment of such conditions have been obtained 
with a pharmaceutical treatment; and 
important cardiac conditions (such as the so-called 
congestive heart failure, currently called CHF) are 
difficult to monitor, expensive to treat and often 
have unfavourable consequences if not monitored 
and treated in a timely manner. 

[0007] By examining more closely the two above-con- 



sidered conditions (which it is intended should not 
exhaust the range of possible applications of the inven- 
tion) the following can be observed. 
[0008] Atrial fibrillation is essentially a form of cardiac 
5 arrhythmia characterised by rapid and irregular atrial 
electrical impulses and by inefficient atrial contractions. 
The atrial rhythm can be up to 400-650 beats per 
minute, whilst the ventricular rhythm varies in an irregu- 
lar manner between 100 and 180 beats per minute. 
10 Atrial fibrillation can have a paroxysmic origin at differ- 
ent points of the sinoatrial node and is typically multifo- 
cal. It may terminate spontaneously in an unexpected 
manner, but often becomes chronic. 
[0009] The consequences lead substantially to a loss 
15 of effectiveness of the atrial contraction (the so-called 
"atrial kick") and to a loss of the correct management of 
the cardiac frequency according to metabolic require- 
ments (so-called chronotropic incompetence), and to 
the frequent manifestation of arrhythmias with an irreg- 
20 ular and rapid ventricular rhythm. All this leads to a gen- 
eral reduction of efficiency in the pumping action of the 
cardiac muscle (unbalanced, low resistance to forces), 
to an increase in the formation of intracardiac thrombo- 
ses (with consequent risk of cerebral ictus), to ventricu- 
25 lar tachycardia, and, in general, to a reduced quality of 
life with increasing risk of mortality. 
[0010] The main methods of treatment currently 
known range from surgical treatment (which is traumatic 
and certainly not suitable in all cases) to external elec- 
30 trie defibrillation (which at times is not effective and may 
not be in time) to ablation of the ectopic sites at the base 
of the arrhythmias (a technique which must, however, 
remain of an experimental nature), to pharmacological 
treatment This latter type of treatment, which is of an 
35 anti-rhythmic nature, is essentially directed at reducing 
the recurrence of fibrillation (by administration of quini- 
dine, flecainide, propafenone, sotalol or disopyramide), 
reducing the cardiac frequency (by the administration of 
digitalis products and p-blockers) or has an anti-coagu- 
40 lant function to reduce the risk of ictus and other throm- 
boembolic events (administration of aspirin, warfarin), 
and is certainly promising, but is not conclusive in that it 
is not free from contra-indications or risks. 
[001 1 ] It is possible therefore to assert that, in order to 
45 be certainly effective, a treatment must to some extent 
be able to count at least in principle, on at least some of 
the forms of treatment described above, performed in a 
co-ordinated framework of concurrent actions of diverse 
nature. 

so [0012] This is also substantially true for congestive 
heart failure (CHF). This latter essentially leads to a 
weakening and then a reduced function of the cardiac 
muscle as a pumping member, and is in particular able 
to cause significant difficulty in filling and/or emptying of 

55 the left ventricle and therefore an insufficient cardiac 
capacity. 

[0013] The main consequences are dispnea and a 
greater sense of fatigue from effort, ventricular arrhyth- 
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mia (and in particular atrial fibrillation), an increase in 
sympathetic tone with a reduction of parasympathetic 
tone, thromboembolisms, retention of fluids and an 
increased risk of myocardiac infarction. All this with a 
significant increase in the mortality rate in particular by 5 
unexpected death and by terminal cardiac insufficiency. 
[001 4] The current methods of treatment are pharma- 
cological, with the administration of digitalis products, 
diuretics or vasodilators. Such treatment, which is not 
always effective and the therapeutic effect of which is 10 
not demonstrated, can be the herald of collateral 
effects. 

[0015] Electrical stimulation has also been practised, 
which however is of limited effectiveness and is only 
usable in a small category of patients, the same consid- is 
erations applying to the technique of cardiomyoplasty. 
[001 6] A greater effectiveness, 3 at least in some cases 
and on a temporary basis, can be achieved by recourse 
to ventricular assistance devices (VAD) or to artificial 
hearts: this, however, involves, as is well known, 20 
arrangements which are usable for only a limited time, 
and are such as to require intensive hospital assistance 
(with consequent high treatment costs), involving intrin- 
sically more difficult techniques allied to the fact that 
ventricular assistance devices' usually require, for their 25 
operation, service supply means (electrical energy, fluid 
under pressure etc) from sources located outside the 
body of the patient, via supply lines of a transcutaneous 
nature. 

[0017] A limited solution is represented by (total or 30 
partial) transplant of the cardiac muscle, a solution 
which however comes up against limited availability of 
donors, problems of biocompatability, high initial and fol- 
low up costs and risks of possible degeneration. 
[0018] The experience of treating these conditions 35 
demonstrates that very often the possibility of achieving 
an effective treatment, whatever its type, depends criti- 
cally on the possibility of monitoring the patient's condi- 
tion and/or signalling in a timely manner to the outside 
(to the patient himself and/or to an assistance centre to 40 
which he can go) the establishment of or, better still, the 
probable approach of a crisis state. In this way it is pos- 
sible, for example, to cause the patient to interrupt an 
activity which may be critical because of the conditions 
and/or to go straight to an assistance centre, or even 45 
cause the assistance centre, alerted in an automatic 
manner, to locate the patient, leading it to him, to then 
subject him to the specific treatments such as those 
which can be performed, for example, in an intensive 
care unit of a hospital. 50 
[0019] The present invention seeks to provide an 
active implant device able to respond in an optimal man- 
ner to the detection and treatment requirements 
described above. 

[0020] According to the present invention, this object ss 
is achieved by an implant device having the characteris- 
tics specifically set out in the following claims. The 
invention will now be described, purely by way of non- 



limitative example, with. reference to the attached draw- 
ings, in which: 

Figure 1 illustrates, in block schematic form, the 

general architecture of an active implantable device 

according to the invention; 

Figure 2 illustrates a first possible embodiment of a 

device according to the invention; and 

Figure 3, again in block schematic form, illustrates a 

simplified embodiment of a device according to the 

invention. 

[0021] In the block diagram of Figure 1 , the implant 
device according to the invention is generally indicated 
1 . 

[0022] The core of the device is constituted by a proc- 
essor unit or CPU which may essentially be constituted 
by a microprocessor. 

[0023] Three modules 3, 4 and 5 lead to the processor 
unit 2 the functions of which modules will be described 
in more detail hereinafter but which, as far as their 
nature is concerned, are essentially configurable as 
interfaces. 

[0024] One or more sensor means (collectively indi- 
cated CT) is or are connected to the interface 3 which 
sensors, with the device 1 implanted in the body of a 
patient, detect signals indicative of the patient's condi- 
tion, mainjy^as far as the manifestation - or possible 
manifestation - of syndromes linked to conditions such 
as for example the cardiac conditions described in the 
introductory part of the present description. 
[0025] By way of example, this can involve (emphasis- 
ing that the list provided here is of purely exemplary 
nature in that the specific possibilities for realisation are 
practically infinite): 

a first sensor means which detects a signal or sev- 
eral signals relating to the patient's electrocardio- 
gram (ECG), 

second sensor means which detect the blood pres- 
sure (BP) of the patient, and/or 
third sensor means which detect the so-called nat- 
ural heart acceleration or NHA. 

[0026] For a detailed description of the operational cri- 
teria and realisation of a sensor of this nature reference 
can usefully be had to the document US-A-5 496 351 . 
[0027] From the physical point of view the said sensor 
means ECG, BP, NHA can be configured in a different 
manner (widely known second morphology). For the 
most part these sensors are essentially configurable as 
respective catheters or parts of respective catheters 
which branch out from the body of the device i (in a 
manner which will be better illustrated hereinafter with 
reference to Figures 2 and 3) towards the corporeal 
sites where they detect the said parameters. 
[0028] Naturally, the device 1 according to the inven- 
tion can also be configured in such a way that the sig- 
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nals from one or more of the said catheters CT, possibly 
also from a catheter or sensor CT1 of different type, are 
sent directly out through a transcutaneous passage 
TC1 in view of the processing according to criteria 
which will be illustrated better hereinafter. 
[0029] Starting from the signals obtained through the 
interface 3, the processor unit 2 is able to develop 
(according to known criteria on the stock of processing 
algorithms and programming data available within it or 
in members such as memories associated with it) one 
or more functions which can be substantially reduced to 
four fundamental functions: 

identification of a framework of conditions of the 
patient corresponding to a risk situation occurring 
and/or close to arising, 

identification of respective modes of therapeutic 
intervention (intended to be performed according to 
criteria which will be illustrated better hereinafter), 
identification of a diagnostic framework for the risk 
situation previously identified; and 

- definition and performance of the intervention 
actions (which will be better illustrated hereinafter) 
which characterise the device 1 as a device of 
active type. 

[0030] The function of the interface 4 is essentially to 
translate the therapeutic indications and the action indi- 
cations developed within the processor unit 2 into corre- 
sponding interventions on the body of the patient. 
[0031 ] These interventions can be, for example: 

electrical stimulation performed, in a known way, by 
a module or unit 6 substantially equivalent to an 
electric cardiostimulator (so-called pacemaker or 
implantable defibrillator), 

- interventions of pharmacological type effected, for 
example, with one or more drug delivery device 7 of 
the type currently called "drug dispensers" and 
interventions of combined type, directed to exploit- 
ing the possible synergistic effect of the electrical 
actions and the administration of drugs so as possi- 
bly to limit the absolute levels arid the unwanted 
effects of both interventions. 

[0032] Both the type of electrical stimulator device or 
devices 6 and the type of drug delivery device or 
devices 7 correspond to prior art types known per se 
This therefore makes a detailed description of the asso- 
ciated characteristics thereof superfluous in this docu- 
ment. 

[0033] Although, for simplicity of illustration, the 
implant device indicated 1 has been shown in Figure 1 
as including (see the broken line) the sensor devices 
(catheters) indicated collectively CT, as well as the 
"actuator devices 6 and 7, it is to be remembered that 
the illustration of Figure 1 is only one of the various pos- 
sible embodiments of the invention. 



[0034] In this respect it is in fact possible to go from 
minimal embodiments of the device 1 , such as that illus- 
trated in Figure 3, where in fact the device 1 itself only 
comprises the associated processor part (the unit 2 and 

5 the interfaces 3 and 5) with provision of connectors for 
connection to the sensors CT and/or the actuators 6, 7, 
to so-to-speak intermediate embodiments (which are 
the most frequent), of the type illustrated in Figure 2, 
where the device includes, as well as the processor 

w part, a connector assembly for connection of the sen- 
sors CT, incorporating within it the stimulator device 6 
and/or part (for example the externally rechargeable 
reservoir) of the infuser device 7. It is possible then, to 
arrive, at least in some particular cases, at situations of 

15 greater integration in which the device 1 also incorpo- 
rates within its interior one or more sensors, possibly in 
combination with one or more sensors CT 
[0035] The interface 5 is essentially dedicated to the 
"telemetry" functions that is to say the exchange of sig- 

20 nals (typically in the form of radio signals although sig- 
nals of alternative, different type are possible, such as 
magnetic or ultrasonic signals) to and from the external 
environment. 

[0036] The specific constructional details of one such 

25 interface unit (and in particular the configuration of 
respective transmitter and/or receiver apparatus) corre- 
spond to arrangements known per se in the art, which 
therefore do not require to be illustrated in detail here. 
[0037] In the preferred exemplary embodiment of Fig- 

30 ure 1 the interface 5 can be seen as ideally subdivided 
into two sections respectively indicated 5a and 5b. 
[0038] The section 5a is essentially dedicated to short 
distance telemetry functions (the associated transmis- 
sion members having a range of the order of several 

35 centimetres or tens of centimetres). The interface 5a 
allows, for example, the (unidirectional, but preferably 
bi-directional) connection with a programming device P 
able to receive and process signals processed in the 
unit 2 relating to the "analysis" of the patient's situation 

40 in view of the processing of diagnostic indications per- 
formed, for example, in a unit K provided for this pur- 
pose, preferably in view of the display on a monitoring 
unit D. This is all in the typical framework of assistance 
brought to the patient wearing the device 1 when in 

45 "hospitalisation" conditions (including in this term all sit- 
uations in which the patient is assisted by third parties, 
typically medical or paramedic personnel at a hospital 
site, outpatient ward or at least in the ambit of an assist- 
ance unit such as an ambulance or, more simply, at 

so home). A programmer P and/or the diagnostic unit K 
may possibly receive signals from sensors such as the 
transcutaneous catheter indicated CT1 via an associ- 
ated interface indicated I. 

[0039] Thus, as indicated in the introductory part of 
55 the specification, the system according to the invention 
is based on the recognition of the relevance, for the pur- 
poses of obtaining effective treatments, of being able to 
arrange that the patient can be taken to hospitalisation 
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conditions (in the wider meaning of this term as 
described above) as rapidly as possible and/or to 
develop as soon as possible the most suitable therapeu- 
tic interventions so that the patient can receive the nec- 
essary care before a decided aggravation of his clinical 5 
condition intervenes. 

[0040] The actuator devices 6 and 7 described above 
operate in this latter direction with the further possibility 
offered by the interface 5 (and for example by the sec- 
tion 5b which constitutes the so-called long distance io 
telemetry section: although the same function could 
also be performed by the short distance telemetry sec- 
tion 5a) of allowing the activation of further actuators not 
implanted in the utiliser's body. This relates, for exam- 
ple, to another device W for infusion of drugs, worn by is 
the wearer and capable of selectively introducing a drug 
into the body of the wearer. This can take place, for 
example, by means of a further catheter CT2 which 
extends through a further transcutaneous passage TC2 
(which may possibly coincide with the transcutaneous 20 
passage TC1 with the further possibility of unifying the 
catheters CT1 and CT2 in a single catheter). 
[0041] Naturally, the actuator indicated W could be of 
different kind, other than a drug infuser: it could be an 
electric or even mechanical stimulator device. The actu- 25 
ator or actuators W (in fact there could be more than 
one of them) chosen for extracorporeal location, and 
therefore not an implant, may assume this configuration 
for different reasons. For example, because their dimen- 
sions and their particular mode of operation prevent 30 
their location as an implant, or more simply, because 
their use may be envisaged for a limited time interval, for 
example until an acute phase of a determined condition 
is over. Furthermore, the action of the actuator or actu- 
ators W may be demanded as much in a direct manner 35 
at the interface 5 in an automatic way as to provide an 
intervention of the patient wearing the device. In this 
case (not specifically illustrated in the drawings) the 
interface 5 produces - upon identification of a particular 
framework of conditions in the patient - a warning signal 40 
(acoustic and/or sound but also of different nature) with 
the consequent request, expressed to the patient, to act 
on the actuator or actuators W to produce a therapeutic 
intervention. Naturally the solution which provides auto- 
matic control of the actuator or actuators W by the unit 2 45 
is preferable for all those interventions in which it must 
be presumed that a possible warning signal directed to 
the wearer may not be perceived thereby and/or not 
converted into an effective intervention. 
[0042] The main function of the remote telemetry sec- 50 
tion 5b (by remote telemetry is meant a telemetry action 
able to have a range of the order of a metre or more) is 
that of producing (upon occurrence, actual or foreseen, 
of a framework of conditions of the patient such as to 
require an assistance intervention) the activation of a 55 
true and proper telecommunications system 8 for the 
purpose of allowing the location of the patient with a 
view to allowing him to receive the required assistance. 



[0043] Such telecommunications systems may be 
configured as an alternative form or may be integrated 
as a telephony system, for example of the GSM radio 
telephone type with a respective unit 8a which, upon 
determination of a critical state in the patient, recog- 
nised as such in the unit 2, puts out a call (for example 
a telephone call) to an assistance post with the emis- 
sion of a message which signals the fact that the wearer 
of the device 1 probably requires interventive assist- 
ance, with the possible addition of signals which convey 
data relating to the state of the wearer: this is achieved 
in such a way as possibly to allow the assistance post to 
evaluate the level of seriousness of the state of the 
wearer. 

[0044] In addition, or alternatively, the system 8 may 
include a locating unit, for example of the satellite radio 
locating type called GPS (the use of which is widely dif- 
fused, for example, on leisure vessels and on various 
vehicles including aircraft, in particular the so-called 
ultralights or ULM) or may be included in a local tele- 
communications network (DECT) able to detect the 
exact position of the wearer by providing a correspond- 
ing signal to the system 8, usually with a view to for- 
warding the corresponding signal to persons who must 
perform the intervention on the wearer. 
[0045] The telecommunications system 8 (including 
the units 8a and 8b) lend themselves at least in theory 
to being integrated at least in part into the implant 
device 1 . 

[0046] The diagram of figure 1 makes reference, by 
way of example, to an alternative solution, in which the 
system 8 is external of the device 1 and therefore in 
general is worn by the wearer, but not implanted therein, 
communicating with the unit 2 through the telemetry 
interface 5. 

[0047] This solution is preferential in that the function 
represented by the unit 8a can easily be integrated, for 
example, in a mobile telephone carried by the patient, 
the same also being true as far as the location unit 8b is 
concerned. 

[0048] The diagram of Figure 2 illustrates, in dimen- 
sions corresponding approximately to the real dimen- 
sions, the possibility of forming the device 1 in the form 
of an implantable casing within the interior of which are 
housed: 

a first electronic circuit such as a microprocessor 
which combines the functions of the processor unit 

. 2; 

a further electronic circuit, also in this case another 
microprocessor, for example, which combines the 
functions of she interfaces 3, 4 and 5 - or a good 
part of these - and for this reason has been identi- 
fied in Figure 2 with the reference 345; 
a first supply source constituted for example by a 
battery 9 (of the type currently utilised for implant 
devices such as pacemakers) which provides pri- 
mary supply to the electronic circuits 2 and 345, 
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and the associated antenna unit 50 capable of pos- 
sibly serving both the short distance telemetry sec- 
tion 5a and the long distance telemetry distance 5b; 
at least part of an infuser device such as the device 
7 and in any event a reservoir 7a for a drug with an 
associated infusion system with associated control 
7b (for example having a pump) and a connector 7c 
for connection to an infusion catheter: or with the 
possible provision of a port 70 for transcutaneous 
recharging of the reservoir 7a by means of a 
syringe; 

a further battery 1 0 capable of supplying, for exam- 
ple the pump 7b of the infusion system and any 
other actuator having characteristics of high electri- 
cal energy consumption, such as for example an 
electrical stimulator device, such as the electric 
stimulator device 6 when this is directly incorpo- 
rated in the device 1 (this solution not explicitly illus- 
trated in Figure 2); 

a plurality of further connectors for the connection 
of catheters, these being, one or more catheters 
having a sensing function (such as the catheters 
CT), or one or more catheters with an actuator func- 
tion such as for example a stimulation catheter 
which incorporates the function of the device 6 tor 
example by transferring stimulation control signals 
from the device 1 to the stimulator device itself, 
implanted in the body of the user. 

[0049] Figure 3 on the other hand makes reference to 
a further possible embodiment of a device according to 
the invention, of simpler and more elementary type: the 
references used in Figure 3 illustrate the same or at 
least functionally equivalent parts to those indicated 
with the same references in Figure 2. In the device 1 of 
Figure 3 there are therefore present two electronic cir- 
cuits 2 and 345, the latter having an associated antenna 
50, both supplied by a battery 9. All with the provision, 
in the casing of the device 1 , of connectors for the con- 
nection of at least one catheter CT with a sensor func- 
tion and a catheter with an actuator function such as, for 
example, an electric stimulation catheter 6. 
[0050] As already described above, the embodiments 
of Figures 2 and 3 must be considered purely exem- 
plary in that, the principle of the invention remaining the 
same, the details of construction and the embodiments 
can be widely varied with respect to what is described 
and illustrated, without by this departing from the ambit 
of the present invention. This is true, in particular, as far 
as the actuation by the processor means (for example 
the unit 2) is concerned, the therapeutic actions (here 
exemplified by the actuators 6 and 7) and remote alarm 
signals (telemetry interface 5 and in particular the sec- 
tion 5b). It is not, in fact obligatory that the two functions 
be always performed in parallel. 
[0051 ] The unit 2 may in fact be configured in a man- 
ner known per se such as to be able to follow, according 
to the particular framework of conditions of the patient 
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identified from time to time, at least three different inter- 
vention strategies: 

simple activation of the actuators (6 and/or 7, for 
s example) with therapeutic intervention usually sig- 

nalled to the outside (short distance telemetry sec- 
tion 5a, with monitoring function), but without 
activation of the "alarms" tied to the activation of the 
system 8; 

w - therapeutic intervention, with activation of the said 
alarms and; 

- activation of the alarms to the outside, without 
development of any therapeutic intervention. 

is [0052] Finally, it is again indicated that the device 
according to the invention is intended to intervene, upon 
occurrence of particular conditions of the wearer of the 
device, such term including - as explained several times 
above - both definitive occurrence (that is to say actually 

20 happening), and the foreseen and/or imminent occur- 
rence of the said conditions. 

Claims 

25 1. An active implantable device (1), characterised in 
that it comprises: 

- sensor means (3, CT) capable of detecting sig- 
nals indicative of the conditions of the wearer of 

30 the device (1); 

processor means (2) capable of selectively 
identifying, from signals detected by the said 
sensor means (3, CT), particular conditions of 
the wearer of the device (1) such as to require 

35 the intervention of assistance, 

- actuator means (4, 6,' 7) capable of inducing 
the performance of therapeutic actions (6, 7) 
on the body of the wearer upon the occurrence 
of the said particular conditions of the wearer of 

40 the device (1), and 

- telemetry means (5) capable of signalling out 
from the body of the wearer of the device (1) 
the occurrence of the said particular conditions 
of the wearer of the device (1). 

45 

2. A device according to Claim 1 , characterised in that 
the said sensor means (3, CT) include an interface 
unit (3) capable of transferring to the said processor 
means (2) the signals detected by at least one sen- 

so sor element (CT) implanted in the body of the 
patient. 

3. A device according to Claim 1 or Claim 2, charac- 
terised in that the said sensor means (3, CT) are 

55 sensitive to at least one of the following quantities: 

- the electrocardiograph signals (ECG) of the 
wearer of the device (1 ), 
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the signal relating to the natural heart acceler- 
ajion (NHA) of the wearer of the device (1), and 
the blood pressure (BP) of the wearer of the 
device (1). 11 

! 5 

. A devibe according to any of the preceding claims, 
characterised in that it includes at least one further 
interface (4) for converting respective control sig- 
nals generated by the said processor means (2) 
into respective activation signals for at least one of 10 
the said actuator means (6, 7) for performing a ther- 
apeutic action on the body of the wearer of the 
device (1). 



substantially configured as a position locating unit 
of a telecommunications network. 

A device according to any of Claims 8 to 10, char- 
acterised in that the said position locating unit (8b) 
sends the associated position locating signal of the 
wearer of the device (1) to the said telecommunica- 
tions unit (8) for forwarding a corresponding mes- 
sage for locating the position of the wearer of the 
device (1). 



A device according to Claim 1 or Claim 4, charac- 75 
terised in that the said actuator means (6, 7) are 
capable of inducing at least one of the following 
therapeutic actions on the body of the wearer of the 
device (1); 

20 

an electrical stimulation action (6), and 
a drug infusion (7). 

. A device according to any preceding claim, charac- 
terised in that the said telemetry means comprise a 25 
short distance telemetry section (5a) for the trans- 
mission, from the body of the wearer of the device 
(1), of monitoring signals identifying the said partic- 
ular conditions of the wearer of the device (1) iden- 
tified by the said processor means (2) from signals 30 
detected by the said sensor means (3, CT). 

. A device according to any preceding claim, charac- . 
terised in that the said telemetry means include a 
long distance telemetry section (5b) for the trans- 35 
mission, from the body of the wearer of the device 
(1), of at least one warning signal identifying the 
occurrence of the said particular conditions of the. 
wearer of the device (1) identified by the said proc- 
essor means (2) from the signals detected by the 40 
said sensor means (3, CT). 

. A device according to Claim 7, characterised in that 
the said telemetry means (5) have at least one of 
the following associated units: 45 

a telecommunications unit (8a) for sending 
warning and/or data signals to a telecommuni- 
cations network, and 

a position location unit (8b) for locating the 50 
whereabouts of the wearer of the device (1). 

. A device according to Claim 8, characterised in that 
the said telecommunications unit (8a) is substan- 
tially configured in the form of a mobile radio unit. ss 

0. A device according to Claim 8 or Claim 9, charac- 
terised in that the said position locating unit (8b) is 
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